Size distribution measurement of vesicles by atomic force microscopy.
Vesicles have been utilized as nanoscale vehicles for reagents including potential drug delivery systems. When used to deliver drugs, vesicle size and the size distribution are important factors in the determination of the dosage, cell specificity, and rate of clearance from the body. Current size measurement techniques for vesicles are electron microscopy and dynamic light scattering, but their results are not equal. Therefore atomic force microscopy was attempted as another size measurement technique. After adsorption of the vesicles from a low-concentration solution of vesicles on mica substrate, each vesicle is generally found as a flattened structure. The diameters of vesicles in these solutions and their distribution have been successfully estimated from the surface area of the flattened structure of each vesicle. At higher concentrations, we have found a monolayer crammed with dome-shaped vesicles on the substrate. The diameters of vesicles in these solutions have also been successfully estimated from the surface area of the dome-shaped structure of each vesicle. Diameters of vesicles in solution estimated from two different vesicle concentrations are not close to those reported by electron microscope studies but are close to those reported by dynamic light scattering studies.